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© In a memory control apparatus for providing 
various video display functions by means of a video 
memory (13) into which video data (DATA| N ) con- 
stituting successive units, such as frames or fields, 
of video information are written at repeatedly chang- 
ing write addresses while concurrently reading out 
the data (DATAqut) from repeatedly changing read- 
out addresses, the video memory' (13) is provided 
with at least four memory areas (M11, M21, M31; 
M12 ? M22. M32; M13, M23, M33; M14, M24. M34) 
each having a capacity to store one of the units of 
video information. Impending overtaking of the write 
and read-out addresses relative to each other is 
detected by write or read-out address overtake de- 
tecting circuits (42, 43) and, in response to such 
detection, the one of the memory areas in which the 
data is being written or read-out is changed by a 



frame assignment switching circuit (33) or by a 
frame selection switching circuit (34) so as to main- 
tain a separation of the write and read-out addresses 
sufficient to ensure avoidance of overtaking and con- 
sequent disturbance of the displayed image. 
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VIDEO SIGNAL PROCESSING APPARATUS 



This invention relate to video signal processing 
apparatus. 

Memory control apparatus for video signal pro- 
cessing apparatus has been proposed for process- 
ing a video signal, for example, a standard NTSC 
television system video signal, so as to display a 
variety of images on a television or display screen. 
In such control apparatus, an input video signal is 
converted to an output video signal by writing the 
input video signal in a video memory while concur- 
rently reading the output video signal from the 
video memory. 

An example* of such memory control apparatus 
is one providing a so-called picture-in-picture func- 
tion, which, as shown in Figure 1A of the accom- 
panying drawings, allows simultaneous displaying 
of a parent picture PICI which, for example, may be 
a first input image reproduced from a video tape 
recorder (VTR) and which appears over the whole 
area of a display screen DIP, and of a child picture 
PIC2 which, for example, may be a second input 
image corresponding to a broadcast video signal 
and which is suitably reduced, for example, by a 
factor of four so as to appear only on a part of the 
screen. By means of such picture-in-picture func- 
tion, it is possible to confirm the image being 
reproduced by the VTR while viewing an image of 
a broadcast programme being presently received. 

Another example of a memory control appara- 
tus for processing a video signal is one having a 
multi-screen function which, as shown in Figure ~1B 
of the accompanying drawings, divides the display 
screen DIP into four reduced screen areas PIC11 
to PIC14, that is, divides the display screen DIP in 
two both longitudinally (in the vertical direction) and 
laterally (in the horizontal direction), and which dis- 
plays on the screen areas PIC11 to PIC14 four 
different images derived, for example, from four 
different television channels (for example, the first, 
third, fourth and' sixth channels), respectively, or 
four still images sequentially derived from a single 
moving image. The proposed memory control ap- 
paratus can be widely utilised by providing it with 
many display functions in addition to those de- 
scribed above. 

in accordance with previously-proposed image 
converting techniques for effective picture-in-pic- 
ture, multi-screen or other like functions, an input 
video signal is converted to digital video data, and 
the converted digital video data is written in a video 
memory while the written video data is read from 
the video memory to display the read data as an 
image on the display screen, thereby making it 
possible to effect easily the processing steps re- 
quired for reducing or enlarging an image, super- 



imposing a plurality of images, displaying both & 
moving image and a still image on the screen, or 
the like. 

When a video signal to be displayed on the 

5 display screen DIP is generated by writing the 
video data in the video memory while concurrently 
reading the video data written in the video memory, 
as described above, if a write address signal for 
writing input video data in the video memory is not 

to synchronised with a read address signal for read- 
ing the output video data from the video memory, 
or even when these two address signals are synch- 
ronised with each other, if the input video data is 
processed to generate output video data for dis- 

is playing a reduced or enlarged image, there is a 
possibility that the read address will overtake the 
write address or vice versa, in which case there will 
be a disturbance in the output video data and 
hence in the displayed picture. 

20 Considering now, with respect to Figure 2 of 

the accompanying drawings, a specific example in 
which video data constituting one frame portion 
(formed of two field portions) is written in video 
memory from the initial address AD Q to the last 

25 address ADmax in respective write cycles from a 
time WCKq to a time WCKmax. as indicated by a 
write operation curve FRM W , while the video data 
written in the video memory from the initial address 
AD 0 to the last address AD M ax is concurrently read 

30 therefrom in respective read cycles T R from a time 
RCKq to a time RCKmax as indicated by a read 
operation curve FRMq, it will be appreciated that if 
the write operation curve FRM W crosses the read 
operation curve FRM fi at a crossing point Pxi. an 

35 address ADxi specified by the read address signal 
overtakes an address specified by the write ad- 
dress signal at a time CK X i- 

When one frame portion of video data repre- 
sentative of an image of a circle K2 shown in solid 

40 lines in Figure 3A of the accompanying drawings is 
written in the addresses AD 0 to ADmax, along the 
write operation curve FRM W of the video memory 
in which video data representative of an image of a 
circle K1 shown in dotted lines in Figure 3A has 

45 been already written so as to display a movement 
of the circle, the displayed image is disturbed. 

More specifically, if the data of the circle K2 is 
written in the video memory along the write opera- 
tion curve FRM W (Figure 2) at a time when the data 

so of the circle K1 previously written in the video 
memory is being concurrently read out along the 
read operation curve FRM R . the video data of the 
circle K2 written in place of the data of the circle 
K1 in the period between the times WCKq and 
CKxi is read out in a period between times RCKq 
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to CK X i before the cross-over point P X i, as shown 
in Figure 3B of the accompanying drawings. 

On the other hand, since the read address 
overtakes the write address in a period between 
the times CK X i and RCKmax of the read operation 
curve FRMr, the video data of the circle K2 is 
written in the video memory after the video data 
which had been stored before the video data of the 
circle K2 was written in the video memory along 
the write operation curve FRM W (that is, the video 
data of the circle K1 of the preceding frame). 
Consequently, the video data read out from the 
video memory represents the circle K1 . 

As is apparent from Figure 3B, if the address 
specifying rate is different for writing and reading, 
for example, if the write address signal is not 
synchronised with the read address signal, the 
write operation curve FRMw and the read operation 
curve FRMr inevitably cross each other, and the 
contents of the video data at the address cor- 
responding to the crossover point Pxi are dis- 
placed so that the displayed image is disturbed, for 
example, relatively shifted laterally above and be- 
low a line LIN X1 . 

Although displacement in the image is not so 
conspicuous in a still image, it causes unpleasant 
disturbance in a moving image. 

Figures 2, 3A and 3B show the case where the 
address specified by the read address signal over- 
takes the address specified by the write address 
signal. On the other hand, if an address specified 
by the write address signal overtakes an address 
specified by the read address signal at a cross- 
over point Pxz at a time CKxa. as shown in Figures 
4, 5A and 5B of the accompanying drawings which 
correspond to Figures 2 f 3A and 3B, disturbance 
again occurs in the displayed image, as shown in 
Figure 5B. 

According to one aspect of the present inven- 
tion there is provided video signal processing ap- 
paratus comprising: 

a first input terminal supplied with a first analog 

video signal including successive units of video 

information and first synchronising signals; 

a second input terminal supplied with a second 

analog video signal including second synchronising 

signals; 

analog-to-digital converter means connected to 
said first input terminal for converting said first 
analog video signal to corresponding digital data; 
memory means having at least four successively 
numbered unit areas each being capable of storing 
said digital data corresponding to one of said units 
of said first analog video signal; 
writing unit area selecting means for selecting one 
of said four unit areas as a writing unit area of said 
memory means in which digital data corresponding 
to a unit of said first analog video signal is to be 



stored; 

reading unit area selecting means for selecting one 
of said four unit areas as a reading unit area of said 
memory means from which digital data correspond- 
s ing to a unit of said first analog video signal is to 
be read out, 

digital-to-analog converter means connected to 
said reading area selecting means for converting 
the read-out digital data to a read-out analog video 
70 signal; 

writing clock signal generator means for generating 
writing clock signals synchronised with said first 
synchronising signals; 

writing address control means for generating writ- 
75 ing address signals and writing unit signals, and 
being supplied with said writing clock signals; 
writing unit area control means supplied with said 
writing unit signals for generating a writing unit area 
control signal to control said writing area selecting 
20 means; 

reading clock signal generator means for generat- 
ing reading clock signals synchronised with said 
second synchronising signals; 
reading address control means for generating read- 

25 ing address signals and reading unit signais, and 
being supplied with said reading clock signals; 
reading unit area control means supplied with said 
reading unit signals for generating a reading unit 
area control signal to control said reading unit area 

30 selecting means; and 

detecting means supplied with said writing unit 
area control signal and said reading unit area con- 
trol signal for detecting the number of said writing 
unit area and the number of said reading unit area 

35 which are adjacent to each other and for controlling 
one of said writing unit area control means and 
said reading unit area control means so -.as to 
distance said number of said writing unit area and 
said number of said reading unit area from each 

40 other. 

In accordance with a preferred embodiment of 
this invention, to be described in greater detail 
hereinafter, the detecting means includes a write 
address overtake detector for determining when the 

45 writing unit area is one unit behind the reading unit 
area and, in response thereto, controlling the writ- 
ing unit area control means so as to repeat the 
writing of a unit of the digital data in the same 
writing unit area, and a read address overtake 

so detector for determining when the reading unit area 
is one unft behind the writing unit area and, in 
response thereto, controlling the reading unit area 
control means so as to repeat the reading of a unit 
of digital data from the same reading unit area. 

55 The memory means is preferably divided into 

three memory areas each including one third of 
each of the four unit areas, and there are further 
provided: writing memory area selecting means 
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connected between the analog-to-digital converter 
means and the writing unit area selecting means 
for selecting one of the three memory areas; read- 
ing memory area selecting means connected be- 
tween the reading unit area selecting means and 
the digital-to-analog converter means for selecting 
one of the three memory areas; means for control- 
ling the writing memory area selecting means and 
being synchronised with the writing address control 
means; and means for controlling the reading 
memory area selecting means and being synch- 
ronised with the reading address control means. 

When each of the four or more unit areas of 
the memory means is capable of storing digital 
data corresponding to a field of the first analog 
video signal, the detecting means preferably in- 
cludes a write address overtake detector for detect- 
ing when the writing field area is one field behind 
the reading field area and, in response thereto, 
controlling the writing field area control means so 
as to write a field of the first digital video signal in 
one of the field areas which is two fields behind the 
detected writing field area, and a read address 
overtake detector for detecting when the reading 
field area is one field behind the writing field area 
and, in response thereto, controlling the reading 
field control means so as to read a field of the first 
digital video signal from one of the field areas 
which is two fields behind the detected reading 
field area. The foregoing arrangement ensures that 
an interlace relationship, as in the NTSC system, 
will not be disturbed. 

However, when each unit area of the memory 
means has a capacity for storing digital data cor- 
responding to a field of the first analog video 
signal, the detector means may include a write 
address overtake detector for detecting when the 
writing field is one field behind said reading field 
area and, in response thereto, controlling the writ- 
ing field area control means so as to write a field of 
the first digital video signal in one of the field areas 
which is one field behind the detected writing field 
area, and a read address overtake detector for 
detecting when the reading field area is one field 
behind the writing field area and, in response there- 
to, controlling the reading field control means so as 
to twice read a field of the first digital video signal 
from the same reading field area. In the foregoing 
case, when the first analog video signal has al- 
ternating odd and even fields providing respective 
images which are to be interlaced on a display 
means, the interlaced relationship is maintained by 
further providing means responsive to the detecting 
means to cause the reading address control means 
to shift the reading address signals by one line for 
every other one of the odd and even fields. 

According to another aspect of the present 
invention there is provided video signal processing 



apparatus comprising:- 

memory means responsive to a writing address 
signal to write in data corresponding to an input 
video signal, and responsive to a reading address 

s signal to read out the data written therein thereby 
to provide an output video signal for display, 
wherein the memory means comprises at least four 
unit areas for sequential accessing in a predeter- 
mined order; and 

io detecting means for detecting when the number of 
a writing unit area designated by the writing ad- 
dress signal and the number of a reading unit area 
designated by the reading address signal are adja- 
cent to each other and, in response to the detec- 
ts tion, controlling the writing or reading address sig- 
nal so as to distance the numbers of the writing 
and reading unit areas. 

The preferred embodiment of the present in- 
vention provides video signal processing apparatus 

20 which is capable of preventing video data read out 
of a video memory from producing disturbance in a 
displayed image even when the data is written and 
read at different rates or the write and read ad- 
dresses are not synchronised. 

25 The invention will now be described by way of 

example with reference to the accompanying draw- 
ings, throughout which like parts are referred to by 
like references, and in which: 

Figures 1A and 1B are diagrams showing 

30 examples of multi-function display screens; 

Figure 2 is a graph showing how a read-out 
address overtakes a write address; 

Figures 3A and 3B are diagrams to which 
reference is made in explaining the occurrence of a 

as disturbance in an image as a result of the overtake 
shown in Figure 2; 

Figure 4 is a graph - showing how a write 
address overtakes a read-out address; 

Figures 5A and 5B are diagrams to which 

40 reference is made in explaining the occurrence of a 
disturbance in an image as a result of the overtake 
shown in Figure 4; 

Figure 6 is a block circuit diagram showing a 
memory control apparatus according to an embodi- 

45 ment of the present invention; 

Figure 7 is a block circuit diagram showing 
details of a video memory which may be included 
in the apparatus of Ftgure 6; 

Figures 8A and 8B. 9A and 9B, and 10A and 

so 10B are graphs used for explaining the occurrence 
and avoidance of address overtake in several em- 
bodiments of the invention which employ frame 
memories; 

Figures 11 A, 11B1, 11B2 and 11B3 are 
55 waveform charts to which reference will be made in 
explaining transfer operations of memory areas in 
Figure 7; 
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Figures 12A and 12B are graphs to which 
reference will be made in explaining the operation 
of another embodiment of the present invention 
which employs field memories; 

Figures 13A and 13B are graphs to which 
reference will be made in explaining the operation 
of a further embodiment of the present invention 
which employs field memories; and 

Figures 14A and 14B are diagrams used for 
explaining how a positional displacement on a dis- 
play screen is corrected In the case of the embodi- 
ment whose operation is illustrated in Figures 13A 
and 13B. 

Referring to the drawings in detail, and initially 
to Figure 6 thereof, a memory control apparatus 1 
according to an embodiment of the present inven- 
tion is shown for performing a picture-in-picture 
function. For that purpose, the apparatus 1 is sup- 
plied at a first input terminal T1 with a parent video 
signal VIDE01 for forming a parent picture PIC1 . 
and at a second input terminal T2 with a child 
video signal VIDE02 for forming a child picture 
PIC2. 

The child video signal VIDE02 which, for ex- 
ample, may be a broadcast video signal and Is 
assumed to be an NTSC composite video signal, 
provides a component signal Sin comprising a lu- 
minance signal Yi and colour difference signals 
R1-Y1 and B1-Y1, separated by a luminance 
signal/colour difference signal separating circuit 11. 
The component signal S| N is analog-to-digital (A/D) 
converted by an A/D converter 12, and is then 
supplied to a video memory 13 as write data 
DATAin- 

A write clock signal WCK is generated in syn- 
chronism with the horizontal synchronising signal 
and the vertical synchronising signal included in 
the child video signal VIDE02 by a write clock 
signal generating circuit 14, and is supplied to the 
A/0 converter 12 as a sampling pulse, as well as to 
a write address control circuit 14, as a clock input. 

The write address control circuit 15 counts the 
write clock signal WCK by means of an address 
counter (not shown) provided therein to generate a 
write address signal WADR supplied to the video 
memory 13 for sequentially specifying addresses 
from an initial address AD 0 to a last address ADmax 
of the video memory 13, and which correspond to 
the similarly identified addresses in Figures 2, 3A, 
3B, 4, 5A and 5B. Thus, the video data defining the 
first pixel to the last pixel of the child video signal 
VIDE02 is written from the first address AD 0 to the 
last address ADmax in an area of the video memory 
13 in synchronism with the horizontal and vertical 
synchronising signals of the child video signal 
VIDE02. 

The parent video signal VIDE01 which, for 
example, may be reproduced by a VTR, is sup- 



plied to a read clock generating circuit 21 for 
generating a read clock signal RCK synchronous 
wth the horizontal and vertical synchronising sig- 
nals of the parent video signal VIDE01. The read 

5 clock signal RCK is supplied to a read address 
control circuit 22 as a clock signal, and is also 
supplied, as a sampling pulse, to a digital-to-analog 
(D/A) converter 23 arranged at the output side of 
the video memory 13. 

10 The read address control circuit 22 counts the 
read clock signal RCK by means of an address 
counter (not shown) arranged therein to generate a 
read address signal RADR which is supplied to the 
video memory 13 for sequentially specifying ad- 

is dresses from the initial address AD 0 to the last 
address ADmax of the video memory 13. Thus, 
video data written in the video memory 13 from the 
initial address AD 0 to the last address ADmax is 
repeatedly read out sequentially in synchronism 

20 with the horizontal and vertical synchronising sig- 
nals of the parent video signal VIDE01 to provide 
read data DATAqut which is supplied to the D/A 
converter 23. The D/A converter 23 supplies, to a 
switching circuit 24, a component signal S 0 utz of 

25 the child video signal VIDE02 comprising the lu- 
minance signal Y1 and the colour difference signals 
R!-Yi and B1-Y1. 

In this embodiment being described with refer- 
ence to Figure 6, the write address control circuit 

30 15 and the read address control circuit 22 have 
enlargement and reduction functions. For example, 
the read address control circuit 22 may be oper- 
ative to specify, as the read address signal RADR, 
every other address of the video memory 1 3 in the 

as horizontal and vertical directions, that is, to read 
out the child video data stored at every other 
address of the memory 13, while the remaining 
stored video data is left unused. In such a case, 
the component signal Sqlto corresponds to data 

40 representative of a 1/4 size reduced Image which is 
to be supplied to the switching circuit 24. 

Meanwhile, the parent video signal VIDE01 is 
supplied to a luminance signal/colour difference 
signal separating circuit 25 which generates a com- 

45 ponent signal S 0 uti delivered to the switching cir- 
cuit 24 and comprising a luminance signal Y 2 and 
colour difference signals R 2 -Y 2 and B 2 -Y 2 
separated out of the parent video signal V1DE01 . 
The switching circuit 24 is controlled by a 

50 switching control signal SSW supplied from a sys- 
tem controller 27 comprising, for example, a com- 
puter, so as to supply selectively either the compo- 
nent signal S 0 uti or the component signal S 0U T2 to 
a display unit 26. The component signal S 0 uti 

55 corresponding to the parent picture PIC1 is sup- 
plied to the display unit 26 during a frame interval 
corresponding to the full area of the display screen 
DIP (Figure 1A) of the display unit 26, and the 
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component signal S 0 im »s supplied to the display 
unit 26 during times corresponding to the region of 
the screen DIP to be occupied by the child image 
PIC2. 

The display unit 26 has a matrix circuit (not 
shown) which converts a frame video signal Svo 
formed of pixel data sequentially delivered from the 
switching circuit 24 to a display drive signal which 
is supplied to the display screen DIP, for example, 
a cathode ray tube (CRT). 

Each item of pixel data constituting the child 
video signal V1DE02 is sequentially written at ad- 
dresses in the video memory 13 from the initial 
address AD 0 to the last address AD M ax in synchro- 
nism with the horizontal and vertical synchronising 
signals of the child video signal VIDE02. and at the 
same time the written pixel data is read out in 
synchronism with the horizontal and vertical synch- 
ronising signals of the parent video signal VIDE01 
while being reduced to a 1/4 size reduced image. 

For such operation, the video memory 13 is 
arranged so that the video data is read out by a 
read address signal RADR which is not synch- 
ronised with the write address signal WADR. Fur- 
ther, the video memory 13 is arranged, for example 
as* shown in Figure 7, in such a way as to avoid 
stress signal overtake as described above with 
reference to Figures 2 and 4. 

As illustrated in Figure 7, the video memory 13 
comprises a video memory section 31 which, in 
this case, as a capacity of four frames, and wherein 
each frame is assumed to provide a 1/4 reduced 
image. The video memory section 31 has its frame 
areas numbered for the first, second, third and 
fourth frames divided into three memory areas 
MEM1, MEM2 and MEM3 which respectively have 
frame memory areas M11, M12, M13 and M14, 
frame areas M21. M22, M23 and M24, and frame 
areas M31 , M32, M33 and M34. 

Incoming write data DATA W from the A/D con- 
verter 12 (Figure 6) is divided into first, second and 
third data groups DG1, DG2 and DG3 to be written 
in the first, second and third memory areas MEM1 . 
MEM2 and MEM3, respectively, by a memory area 
assignment switching circuit 32. The data groups 
DG1, DG2 and DG3 are supplied to respective 
switching circuit sections 33A, 33B and 33C of a 
frame assignment switching circuit 33. 

The switching circuit section 33A divides the 
first write data group DG1 into first, second, third 
and fourth groups of frame write data DF11, DF12, 
DF13 and DF14 which are supplied to the cor- 
responding frame memory areas M11, M12, M13 
and M14. Similarly, the switching circuit sections 
33B and 33C of the frame assignment switching 
circuit 33 respectively divide the second and third 
write data groups DG2 and DG3 into first, second, 
third and fourth groups of frame write data DF21. 



DF22, DF23 and DF24, and OF31, DF32, DF33 and 
DF34, respectively, which are supplied to the cor- 
responding frame memory areas M21 , M22, M23 
and M24, and M31. M32, M33 and M34, respec- 
s tively. 

The video data written in the respective mem- 
ory areas MEM1, MEM2 and MEM3 is sequentially 
transferred through switching circuit sections 34A, 
34B and 34C of a frame selection switching circuit 
10 34 to memory areas 35A, 35B and 35C of a serial 
access memory 35 as one line portions of parallel 
transferred data DM1, DM2 and DM3 in predeter- 
mined transfer periods that are different from each 
other. 

75 The serial access memory 35 supplies a mem- 
ory area selection switching circuit 36 with each 
one line portion of the parallel transferred data 
DM1, DM2 and DM3 as serially read-out data 
DSR1, DSR2 and DSR3 when all line portions of 

20 the read address signals RADRs specifying one 
frame portion of the memory addresses AD 0 to 
ADmax (Figures 2 and 4) have been supplied to the 
serial access memory 35. 

The memory area selection switching circuit 36 

25 selects one of the groups of serially read-out data 
DSR1, DSR2 and DSR3 specified by a memory 
area control signal S13 and supplies the same as 
read-out data DATAout having pixels arranged in 
the same manner as the original video data, that is 

30 the write data DATA )N , to the D/A converter 23 
(Figure 6). 

With the arrangement described above, the 
write data DATAj N supplied to the video memory 13 
is first written in the video memory section 31 

35 frame-by-frame so as to be assigned to one of the 
first, second, third and fourth frame memory areas 
M11, M12, M13, M14, or M21. M22. M23, M24, or 
M31, M32, M33, M34 by the frame assignment 
switching circuit 33, and the video data thus written 

40 frame-by-frame is selected, in frame units, by the 
frame selection switching circuit 34 to be delivered 
as the read-out data DATAour 

During writing and simultaneously reading the 
video signal frame-by-frame, overtaking between 

45 an address specified by the write address signal 
WADR and an address specified by the read ad- 
dress signal RADR, as described in connection 
with Figures 2, 3A, 3B, 4, 5A and 5B, is avoided 
through control of the frame assignment switching 

50 circuit 33 and the frame selection switching circuit 
34 by a write frame assignment control signal S12 
and a read-out frame control signal S14, respec- 
tively, which are provided by a write frame control 
circuit 41 and a read-out frame control circuit 44, 

55 respectively. 

In the embodiment being presently described, 
the write frame control circuit 41 is constituted bdy 
a quarter counter which counts a write frame pulse 
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PFW supplied from the write address control circuit 
15 (Figure 6) to generate the write frame assign- 
ment control signal S12 which assigns the first, 
second, third and fourth frames in a repeated se- 
quence. 

Similarly, the read-out frame control circuit 44 
is constituted by a quartet counter which counts a 
read-out frame pulse PFR supplied from the read- 
out address control circuit 22 (Figure 6) to generate 
the read-out frame assignment control signal S14 
which assigns the first, second, third and fourth 
frames in a repeated sequence. 

Enable terminals EN of the write frame control 
circuit 41 and the read-out frame control circuit 44 
are supplied with overtake detecting signals S21 
and S22, respectively, from a write address over- 
take detecting circuit 42 and a read-out address 
overtake detecting circuit 43, respectively. Such 
signals S21 and S22, when present, act to disable 
the quarter counters of the respective write and 
read-out frame control circuits 41 and 44. 

The write address overtake detecting circuit 42 
detects when an address specified by the write 
address signal WADR is about to overtake, for 
example, is within the same frame as an address 
specified by the read-out address signal RAOR, 
due to the write address signal WADR and the 
read-out address signal RADR being asynchronous 
with respect to the video memory 13 as described 
above with reference to Figures 4, 5A and SB. 
Upon such detection by the detecting circuit 42, 
the latter supplies the enable terminal EN of the 
write frame control circuit 41 with the overtake 
detecting signal S21 as a disable signal, thereby to 
inhibit one count by the quartet counter of the write 
address control circuit 41 . 

On the other hand, the read-out address over- 
take detecting circuit 43 detects when an address 
specified by the read-out address signal RAOR is 
about to overtake, for example, is within the same 
frame as an address specified by the write address 
signal WADR, as described above with reference to 
Figures 2, 3A and 38. Upon such detection by the 
detecting circuit 43, the latter supplies the enable 
terminal En of the read-out frame control circuit 44 
with the overtake detecting signal S22 as a disable 
signal, thereby to inhibit one count by the quartet 
counter of the read-out address control circuit 44. 

As described above with reference to Figures 
4, 5A and 5B, the condition in which an address 
specified by the write address signal WADR can 
possibly overtake an address specified by the 
read-out address signal RADR is that in which a 
write cycle is shorter than a read cycle. Such 
condition is shown in Figure 8A, wherein a write 
address curve NW gradually comes closer to a 
read-out address curve NR as the reading of the 
address is sequentially advanced in the first, sec- 



ond, third and fourth frames, and eventually an 
address specified by the write address signal 
WADR overtakes an address specified by the read- 
out address signal RADR. for example as shown, 
5 during the 1 2th write cycle CY1 . 

In the above-described condition in which the 
address specified by the write address signal 
WADR overtakes the address specified by the 
read-out address signal RADR, video data is con- 
to currently written in and read out from a memory 
area in the same frame. Therefore, it can be antici- 
pated that a write addres will soon reach the read- 
out address, that is, the possibility of overtake is 
increased, when it is detected that an address 
75 specified by the write address signal WADR is 
going to be in the same memory aea as that from 
which video data is read out by the read-out ad- 
dress signal RADR. 

The write address overtake detecting circuit 42 
20 is arranged to detect the above-described con- 
dition. More specifically the write address overtake 
detecting circuit 42 receives and compares the 
write frame assignment control signal S12 and the 
read-out frame control signal S14. As a result of 
25 such comparison, the write address overtake de- 
tecting circuit 42 detects whether or not a write 
frame number FRW has become one number be- 
fore a read-out frame number FRR has become a 
related number expressed by the following relation- 
30 ship (1): (FRW,FRR) = (4,1), (1,2), (2,3). (3. 4) 
(D 

Upon detecting that the write frame number 
FRW has become one number, for example the 
number "4" before the read-out frame number FRR 

35 has become the related number. "1", the write 
address overtake detecting circuit 42 supplies an 
overtake detecting signal S21 to the write frame 
control circuit 41 to inhibit the counting by the 
latter of one incoming frame pulse PFW imme- 

40 diately after the detection. 

Thus, when the write address curve NW is 
about to enter the same frame as the read-out 
address curve NR, as shown in Figure 8B at times 
t1 and t2, the write frame control circuit 41 is 

45 disabled from counting the write frame pulse PFW 
to prevent switching of the frame assignment 
switching circuit 33, whereby the video memory 
section 31 is controlled to again write incoming 
video data in the same memory area MEM1, 

so MEM2 or MEM3 in which video data has just been 
written. 

Since an address specified by the write ad- 
dress signal WADR never enters the same memory 
area in a frame from which video data is being 
55 read out by the read-out address signal RADR, it is 
possible to control the write address signal WADR 
so as not to overtake the read-out address signal 
RADR. 
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Thus, the write frame control circuit 41 is oper- 
ative as an address separating means for further 
separating a write address from a read-out address 
by one frame whenever the write address comes 
relatively close to the read-out address. Conse- 
quently, it is possible to effectively avoid the distur- 
bance of the image displayed on the display 
screen tht would be caused by the write address 
overtaking the read-out address. 

Similarly, the read-out address overtake detect- 
ing circuit 43 presents a condition where an ad- 
dress specified by the read-out address signal 
RADR overtakes an address specified by the write 
address signal WADR, as in the period CY2 of the 
read-out address curve NR and the write address 
curve NW in Figure 9A. 

More specifically, the read-out address over- 
take detecting circuit 43 receives and compares 
the write frame assignment control signal S12 and 
the read-out frame control signal S14. As a result 
of such comparison, the read-out address overtake 
detecting circuit 43 detects when the read-out ad- 
dress curve NR is about to enter the same frame 
as the write address curve NW, for example, as at 
times til and t12 in Figure 9B. 

When a read-out frame number FRR for the 
memory area specified by the read address signal 
RADR has become one number before a write 
frame number FRW for a memory area specified 
by the write address signal WADR has become a 
related number as expressed by the following rela- 
tionship (2): 

(FRW.FRR) = (1,4), (2,1), (3,2). (4.3) (2), the 

read-out address overtake detecting circuit 43 sup- 
plies an overtake detecting signal S22 to the read- 
out frame control circuit 44 to inhibit the counting 
by the latter of one incoming read-out frame pulse 
PFR immediately after, the detection. 

Consequently, the read-out frame control signal 
S14 from the read-out frame control circuit 44 
causes video data to be read-out again from the 
memory area for the frame from which the video 
data has been previously read out. thereby making 
it possible to prevent the read-out address signal 
RADR from overtaking the write address signal 
WADR. 

Thus, the read-out frame control circuit 44 is 
operative as an address separating means for fur- 
ther separating a read-out address from a write 
address by one frame whenever the read-out ad- 
dress comes relatively close to the write address. 
Consequently, it is possible effectively to avoid the 
disturbance of the image displayed on the display 
screen that would be caused by the read-out ad- 
dress signal RADR overtaking the write address 
signal WADR. 

In the above description, address overtake has 
been discussed for the specific case in which the 



write address signal WADR is not synchronised 
with the read-out address signal RADR, that is, the 
cycles of these signals are different from each 
other. 

5 However, if the write address signal WADR is 

synchronised with the read-out address signal 
RADR and accordingly the cycles thereof are 
equal, the write address curve NW and the read- 
out address curve NR may overlap each other as 

70 shown in Figure 10A. In such a case, the number 
of a frame of the address specified by the write 
address signal WADR is coincident with the numbr 
of a frame of an address specified by the read-out 
address signal RADR in all of the frames and, 

75 therefore, the write address signal WADR can al- 
ways overtake the read-out address signal RADR 
and vice versa. 

Therefore, in the case where the signals WADR 
and RADR have equal cycles, the write address 

20 overtake detecting circuit 42 detects the coinci- 
dence of the write frame number FRW and the 
read-out frame number FRR as expressed by the 
following relationship (3): 

(FRW,FRR) = (1,1) (3). and upon such 

25 coincidence, supplies the write frame control circuit 
41 with the overtake detecting signal S21 . 

When FRW=1 and FRR = 1 , for example, at a 
time t31 in Figure 10B, the write frame control 
circuit 41 is disabled by the signal S21 for the 
30 counting of one incoming frame pulse PFW so that 
the write frame assignment control signal S12 
causes writing of video data again in the same 
frame, for example the first address on the write 
address curve NW is separated from the read-out 

35 address curve NR by one frame. 

However, such process based on the relation- 
ship (3) above, leads the relationship between the 
write frame number FRW and the read-out frame 
number FRR to satisfy the earlier described rela- 

40 tionship (1). For example, as shown in Figure 10B, 
in the write cycle subsequent to the time t31, 
FRR = 2 while FRW = 1, so that the relationship (1) 
is thereby satisfied. This is the same as the con- 
dition where the write address signal WADR is 

45 about to overtake the read-out address signal 
RADR. and the write address overtake detecting 
circuit 42 detects such condition and again sup- 
plies the write frame control circuit 41 with the 
overtake detecting signal S21. Therefore, the write 

so frame control circuit 41 supplies the write frame 
assignment signal S12 to the frame assignment 
switching circuit 33 for again writing video data in 
the same frame memory area, for example, in the 
first frame memory area. 

55 Therefore, even when the write address signal 

WADR and the read-out address signal RADR are 
synchronised with each other, avoidance of ad- 
dress overtake is assured. 
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The video memory 13 is controlled to be able 
to write video data therein at any arbitrary time in 
response to the write address signal WADR in an 
asynchronous relationship with the read-out ad- 
dress signal RADR, and also can concurrently read 
out video data stored therein at any arbitrary time 
in response to the read-out address signal RADR. 

To realise the above-described write and read- 
out operations, write and read-out memory area 
controlled circuits 51 and 52 (Figure 7) respectively 
control the memory area assignment switching cir- 
cuit 32 and the memory area selection switching 
circuit 36 so as to access randomly the memory 
areas of the video memory section 31 at any time 
for writing video data in the accessed memory 
area, and to transfer concurrently the read-out vid- 
eo data from the serial access memory 35 through 
the memory area selection switching circuit 36 as 
the read-out data DATAqot without adversely af- 
fecting the random access operation. 

The write and read-out memory area control 
circuits 51 and 52 respectively supply a write 
memory area assignment control signal S11 and a 
read-out memory area assignment control signal 
S13 to the memory area assignment switching cir- 
cuit 32 and the memory area selection switching 
circuit 36, respectively, on the basis of horizontal 
synchronising pulses PHWsync and PHRsync re- 
spectively supplied from the write and read-out 
address control circuits 15 and 22 (Figure 6). 

The write memory area control circuit 51 gen- 
erates a timing signal TIM(Figure 11 A) repreatediy 
forming a data processing period TRS shown to 
have 1st to 15th time slots on the basis of the 
horizontal synchronising pulse PHWsync- Further, 
the control circuit 51 generates the write memory 
area .assignment control signal S11 so that the 
write data DATA| N is written in the first memory 
area MEM1 (Figure 11B1) in an access period 
ACC1 including the 1st, 3rd, 5th, 7th and 9th time 
slots of the data processing period TRS; the write 
data DATAjm is written in the second memory area 
MEM2 (Figure 11B2) in an access period ACC2 
including the 2nd. 4th, 11th. 13th and 15th time 
slots; and the write data DATA| N is written in the 
third memory area MEM3 (Figures 11 B3) in an 
access period ACC3 having the 6th, 8th, 10th, 12th 
and 14th time slots. 

Furthermore, the write memory area control 
circuit 51 defines transfer periods TRS1, TRS2 and 
TRS3 (Figures 11B1, 11B2 and 11B3) in which the 
video data stored in the memory areas MEM1, 
MEM2 and MEM3 can be transferred. Thus, when 
a transfer request signal S23 is supplied from the 
read-out memory area control circuit 52 at the data 
read side to the write memory area control circuit 
51, the video data stored in the memory areas 
MEM1, MEM2 and MEM3 is transferred through 



the frame selection switching circuit 34 to the serial 
access memory 35 during the respective transfer 
periods TRS1 , TRS2 and TRS3 included in a pre- 
determined data processing period TRS within a 

s horizontal retrace time. 

The read-out memory area control circuit 52 
delivers to the switching circuit 36 the read-out 
memory area selection control signal Si 3 on the 
basis of the horizontal synchronising pulse 

70 PHRsync to convert one line portion of the video 
data stored in the serial access memory 35 to the 
original data by the memory area selection switch- 
ing circuit 36 and to output the converted original 
data as the read-out DATAout. When the transfer- 
is ring of the read-out DATAout has been completed, 
the read-out memory area control circuit 52 sup- 
plies the transfer request signal S23 to the write 
memory area control circuit 51 . 

At this time, the write memory area control 

20 circuit 51 releases the memory areas MEM1. 
MEM2 and MEM3 from a transfer inhibiting con- 
dition during the respective transfer periods TRS1 , 
TRS2 and TRS3 included in the predetermined 
data processing period TRS during the horizontal 

25 retrace time, thereby to transfer a subsequent one 
line portion of the video data from the memory 
areas MEM1, MEM2 and MEM3. 

Thus, at the read-out side, each one fine por- 
tion of video data stored in the memory area 

30 MEM1, MEM2 and MEM3 is transferred to the 
serial access memory 35 only once in a horizontal 
retrace period, while the write data DATA^ is writ- 
ten in the memory areas MEM1, MEM2 and MEM3 
during the access periods ACC1, ACC2 and ACC3, 

35 respectively, of each data processing period TRS, 
that is, at times within the data processing periods 
TRS other than the transfer periods TRS1, TRS2 
and TRS3. 

While parallel transfer data DM3 is transferred 

40 from the third memory area MEM3 in the third 
transfer period TRS3, the write data DAT Aim can be 
written in the first and second memory areas 
MEM1 and MEM2, that is. other than the third 
memory area MEM3 used for the transfer opera- 

45 tion. Therefore, the first and second memory areas 
MEM1 and MEM2 can be randomly accessed to 
write the data DATA^ therein and concurrently the 
parallel transfer data DM3 can be transferred from 
the third memory area MEM3 to the serial access 

so memory 35. 

It will be appreciated from the above that the 
write and read-out operations of the video memory 
section 31 can be concurrently effected in the third 
transfer period TRS3 with the asynchronous rela- 

55 tion ship being completely maintained in practice. 

. In the same manner, while parallel transfer data 
DM2 is transferred from the second memory area 
MEM2 during the second transfer period TRS2, the 
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third and first memory areas MEM3 and MEM1 are 
in a data accepting condition, so that these mem- 
ory areas MEM3 and MEM1 can be randomly 
accessed to write the incoming data DATA 1N there- 
in and concurrently the parallel transfer data DM2 
can be transferred from the second memory area 
MEM2 to the serial access (or transfer) memory 
35). 

Further in the same manner, while parallel 
transfer data DM1 is transferred from the first 
memory MEM1 in the first transfer period TRS1, 
the second and third memory areas MEM2 and 
MEM3 are in a data accepting condition, so that 
these memory areas can be randomly accessed to 
write the incoming data DATA )N therein and concur- 
rently the parallel transfer data DMI can be trans- 
ferred from the first memory area MEM1 to the 
serial access memory 35. 

As described above, the video memory 13 
allows the video data to be practically written there- 
in and concurrently read out therefrom, while main- 
taining the asynchronous relationship. 

In the embodiment described above, the video 
memory section 31 of the video memory 13 shown 
in Figure 7 comprises a first frame memory formed 
of the frame memory areas M11, M21 and M31, a 
second frame memory formed of the frame mem- 
ory areas M12, M22 and M32, a third frame mem- 
ory formed of the frame memory areas M13. M23 
and M33. and a fourth frame memory formed of 
the frame memory areas M14, M24 and M34, with 
one frame corresponding to a 1/4 reduced size 
image. However, in accordance with another em- 
bodiment which will be described with reference to 
Figures 12A and 12B generally corresponding to 
Figures 8A and 8B. four field memories are em- 
ployed in place of the four frame memories of the 
video memory section 31 in the video memory 13 
which is otherwise substantially similar to that de- 
scribed with reference to Figure 7 with the excep- 
tion that the video data processing and associated 
control are effected in one field units rather than in 
one frame units. However, in the embodiment em- 
ploying four field memories, when an overtake is 
detected by the write address overtake detecting 
circuit 42 or the read-out address overtake detect- 
ing circuit 43, counted values of the control circuit 
41 and the control circuit 44, acting as address 
separating means, are decremented in response to 
the overtake detecting signal S21 or S22 to return 
to the field number which is one frame portion, that 
is, two-field portions, before. 

For example, if the write address curve NW 
becomes so close to the read-out address curve 
NR at a time t41 in Figure 12A so that writing and 
read-out would then occur in the same field mem- 
ory, the overtake detecting signal S21 (Figure 7) is 
generated for the write address signal WADR, and 



the write address is decremented so as to be 
further separated from the read-out address by two 
field portions in response to the write field assign- 
ment control signal S12. 
5 In this manner, it is possible effectively to 

ensure that the write address signal WADR will not 
overtake the read-out address signal RADR. In ad- 
dition to this effect, since the write address signal 
WARD is further separated from the read-out ad- 
70 dress signal RADR by two field portions, that is 
one frame portion, in the case of Rgure 12A, the 
desired interlace relationship in the read-out data 
DATAour read out by the read-out address signal 
RADR is not disturbed, as indicated by the altemat- 
is ing letters "0" and "E w which represent odd and 
even numbered fields, respectively, along the read- 
out address curve NR in Rgure 12A. 

At the time t41 in Figure 12A, if the write 
address curve NW is shifted to the first field, that 
20 is, further separated or shifted by two fields from 
the read-out address curve NR in the third field, an 
even-numbered field, hereinafter referred to as an 
"E" field of the video data, rather than an odd- 
numbered or "O* field can be written in the first 
25 field memory area in which another "E" field of the 
video data had previously been stored. Thus, the 
read-out data DATAom can be delivered from the 
video memory 13 without disturbing the alternating 
order of the "E" and "0" fields of the video data 
30 read out along the read-out address curve NR. 

Similarly, if the read-out address curve NR 
comes relatively close to the write address curve 
NW at a time t51 in Figure 12B so that the over- 
take detecting signal S22 (Rgure 7) is generated 
35 for the read-out address signal RADR, the field 
number specified by the read-out field control sig- 
nal S14 (Figure 7) is decremented by two for 
further separating the read-out field by two field 
portions from the write field. 
40 Thus, it is possible also to ensure effectively 

that the read-out address curve NR will not over- 
take the write address curve NW, as well as to 
avoid disturbance in the desired order of the W E W 
and "O" fields of the read-out data DATAqut. 
45 As described above, it is also possible to pre- 

vent the write address signal WADR and the read- 
out address signal RADR which are in asynchro- 
nous relationship from overtaking each other with- 
out disturbing the interlace relationship of the video 
so signal in the arrangement using the four field 
memories to read-out sequentially video data 
stored therein. 

A further embodiment of the present invention 
will now be described with reference to Figures 
55 13A and 13B which generally respectively cor- 
respond to Figures 12A and 12B. In the embodi- 
ment described with reference to Figures 12A and 
12B. the separation between the addresses in- 
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dicated by the write address signal WADR and the 
read-out address signal RADR is increased by two 
field portions (one frame portion) when an overtake 
is detected, whereas, in the embodiment of Figures 
13A and 13B which is otherwise the same as the 
embodiment of Figures 12A and 12B, the separa- 
tion between the write and read-out addresses is 
increased by only one field portion when an over- 
take is detected. 

Assuming that the overtake detecting signal 
S21 (Figure 7) is generated for the write address 
signal WADR at times 161 and t62 in Figure 13A 
the field number specified by the write field control 
signal S11 is decremented, that is, separated or 
shifted by one field portion in response to such 
overtake detection signal, thereby to ensure effec- 
tively that the write address curve NW will not 
overtake the read-out address curve NR. 

Likewise, if the overtake detecting signal S22 
(Figure 7) is generated for the read-out address 
RADR at times t71 and t72 in Figure 13B, the field 
number specified by the read-out field control sig- 
nal S14 is shifted or separated by one field portion, 
thereby to ensure effectively that the read-out ad- 
dress curve NR will not overtake the write address 
curve NW. 

However, the above-described embodiment of 
Figures 13A and 13B gives rise to a problem in 
that it disturbs the interlace relationship of the 
NTSC system. In this respect, it will be seen that, if 
an "E n field of video data is written in place of the 
"0" field stored in the second field area at the time 
t61, as indicated by the write address curve NW in 
Figure 13A, "E" fields of the video data will be, as 
a result, read out sequentially from the memory 
areas of the first and second fields before and after 
a time 161A, as indicated by the read address 
curve NR> 

Similarly, before and after the times t71 and 
t72 in Figure 13B, '"E" fields and "0" fields of 
memory data are sequentially read out from the 
memory areas of the second and first fields, re- 
spectively. 

If n O" fields or "E" fields are sequentially read 
out, as described above, in the displayed image 
DIPA on the screen of the display unit 26, the 
image of an "E" field is upwardly displaced by one 
line with respect to the image of an w O n field, as 
shown in Figure 14B. 

In order to correct such displacement in the 
displayed image DIPA, in the case of the embodi- 
ment described with reference to Figures 13A and 
13B, the overtake detecting signal S21 or S22 
generated by the write address overtake detecting 
circuit 42 or the read-out address overtake detect- 
ing circuit 43 (Figure 7) is also supplied to the 
system controller 27 (Figure 6). 

At that time, the system controller 27 supplies 



the read-out address control circuit 22 (Figure 6) 
with a one-line shift control signal SLS to control 
the read-out address so as to shift the image of 
each of the "E n fields by one line, whereby the 

5 image of Figure 14B is corrected to a normally 
displayed image DIPN. as shown In Rgure 14A. 

It will be understood that the technique de- 
scribed above can prevent disturbance in a dis- 
played image caused by relative overtaking of the 

70 write and read-out address signals WADR and 
RADR and will constantly provide the normally 
displayed image OIPN. 

In the above description of the relationship (3), 
detection occurs when FRW (write frame number) 

is =1 and FRR (read-out frame number) = 1 , and in 
response to such detection, the write frame number 
is decremented to separate the write and read-out 
addresses from each other. The detected condition 
is not limited to (FRW, FRR) = (1,1), and the same 

20 effect can be produced when (FRW.FRR) = (2,2), 
(3,3) and (4,4) are detected. 

In the embodiment illustrated in Rgure 7, the 
video memory section 31 is divided into three 
memory areas MEM1, MEM2 and MEM3 so that 

25 the transfer timing of the respective memory areas 
to the serial access memory 35 can be shifted 
among them. However, the number of memory 
areas is not limited to three and may be- two or 
more. 

30 In the embodiment described with reference to 

Figures 11 A, 11B1, 11B2 and 11B3, the horizontal 
retrace period TRS is divided into 15 clock pulse 
periods to transfer data in every divided period. 
However, the number of the clock pulses within the 

35 retrace period TRS may be larger than 15 provided 
that all data in the memory area can be transferred 
within the horizontal retrace period TRS. 

In the embodiments described with reference 
to Figures 8A and 8B, Figures 9A and 9B and 

40 Figures 1 0A and 1 0B, the video memory section 31 
(Figure 7) has been described as comprising four 
frame memories, whereas, in the case of the em- 
bodiment described with reference to Figures 12A 
and 12B and Figures 13A and 13B, the video 

45 memory section 31 has been described as com- 
prising four field memories. However, the number 
of frame or field memories may be four or more. If 
more than four frame or field memories are pro- 
vided, detection that an overtake is about to occur 

so can be achieved when the write and read-out ad- 
dress are separated by a plurality of frames or 
fields, rather than one frame or one field. 

In the video memory 13 of Figure 7, the write 
data DATA™ is distributed to the video memory 

55 section 31 by the memory area assignment switch- 
ing circuit 32 and the frame assignment switching 
circuit 33, and the read-out data DATAout from the 
video memory section 31 is selectively output by 
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the frame selection switching circuit 34 and the 
memory area selection switching circuit 36. How- 
ever, the functions performed by the foregoing 
arrangement may be simply realised by suitably 
changing over the write and read-out addresses for 
the video memory section 31. 

By way of summary, it will be seen that, in 
accordance with the embodiments of the present 
invention as described above, when the read-out 
address is about to overtake the write address or 
vice versa, the read-out address or the write addres 
is shifted by one frame unit or one field unit, while 
a video memory is arranged to be accessed in a 
predetermined order and has a capacity of four or 
more frames, thereby to avoid the image distur- 
bance caused by the overtake of the addresses. 
Further, when the address is shifted by one frame 
unit, it is possible effectively to avoid disturbance 
of the interlace relationship. 



Claims 

1. Video signal processing apparatus compris- 
ing: 

a first input terminal (T2) supplied with a first 
analog video signal (VIDE02) including successive 
units of video information and first synchronising 
signals; 

a second input terminal (T1) supplied with a sec- 
ond analog video signal (VIDE01) including second 
synchronising signals; 

analog-to-digital converter means (12) connected to 
said first input terminal (T2) for converting said first 
analog video signal (VIDE02) to corresponding 
digital data (DATA| N ); 

memory means (31) having at least four succes- 
sively numbered unit areas (e.g. M11. M12, M13, 
M14) each being capable of storing said digital 
data corresponding to one of said units of said first 
analog video signal; 

writing unit area selecting means (33) for selecting 
one of said four unit areas as a writing unit of said 
memory means (31) in which digital data corre- 
sponding to a unit of said first analog video signal 
is to be stored; 

reading unit area selecting means (34) for selecting 
one of said four unit areas as a reading unit area of 
said memory means (31) from which digital data 
corresponding to a unit of said first analog video 
signal is to be read out; 

digital-to-analog converter means (23) connected to 
said reading area selecting means (34) for convert- 
ing the read-out digital data to a read-out analog 
video signal (Sourc); 

writing clock signal generator means (14) for gen- 
erating writing clock signals (WCK) synchronised 
with said first synchronising signals; 



writing address control means (15) for generating 
writing address signals (WADR) and writing unit 
signals (PFW), and being supplied with said writing 
clock signals (WCK); 

5 writing unit area control means (41) supplied with 
said writing unit signals (PFW) for generating a 
writing unit area control signal (S12) to control said 
writing area selecting means (33); 
reading clock signal generator means (21 ) for gen- 

to erating reading clock signals (RCK) synchronised 
with said second synchronising signals; 
reading address control means (22) for generating 
reading address signals (RADR) and reading unit 
signals (PFR), and being supplied with said reading 

76 clock signals (RCK); 

reading unit area control means (44) supplied with 
said reading unit signals (PFR) for generating a 
reading unit area control signal (S14) to control 
said reading unit area selecting means (34); and 

20 detecting means (42. 43) supplied with said writing 
unit area control signal (S1 2) and said reading unit 
area control signal (S14) for detecting the number 
of said writing unit area and the number of said 
reading unit area which are adjacent to each other 

25 and for controlling one of said writing unit area 
control means (41 ) and said reading unit area con- 
trol means (44) so as to distance said number of 
said writing unit area and said number of said 
reading unit area from each other. 

30 2. Apparatus according to claim 1. comprising 
display means (26) and switch means (24) for 
selectively supplying one of said read-out analog 
video signals (Soutz) from said digital-to-analog 
converter means (23) and said second analog vid- 

35 eo signal to said display means (26). 

3. Apparatus according to claim 1 or claim 2, 
wherein said memory means (31) is divided into 
three memory areas (MEM1, MEM2, MEM3) each 
including one third of each of said four unit areas, 

40 and said apparatus comprises: 

writing memory area selecting means (32) con- 
nected between said analog-to-digital converter 
means (12) and said writing unit area selecting 
means (33) for selecting one of said three memory 

45 areas (MEM1 MEM2. MEM3); 

reading memory area selecting means (36) con- 
nected between said reading unit area selecting 
means (34) and said digital-to-analog converter 
means (23) for selecting one of said three memory 

50 areas (MEM1, MEM2, MEM3); 

means (51 ) for controlling said writing memory area 
selecting means (32) and being synchronised with 
said writing address control means (15); and 
means (52) for controlling said reading memory 

55 area selecting means (36) and being synchronised 
with said reading address control means (22). 
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4. Apparatus according to claim 3, wherein said 
digital data is written in one of said three memory 
areas concurrently with the transfer of digital data 
from the others of said three memory areas. 

5. Apparatus according to claim 4, comprising 
parallel-to-serial converting means (35) connected 
between said reading unit area selecting means 
(34) and said reading memory area selecting 
means (36), and wherein said means (51) for con- 
trolling the writing memory area selecting means is 
operable to transfer the digital data stored in said 
memory means (31) to said paraliel-to-serial con- 
verting means (35) in response to a demand for 
such transfer from said means (52) for controlling 
the reading memory area selecting means. 

6. Apparatus according to any one of the pre- 
ceding claims, wherein said detecting means 
(42,43) includes means for determining when said 
writing unit area is one unit behind said reading 
unit area and, in response thereto, controlling said 
writing unit area control means (41) so as to twice 
write a unit of said digital data in the same writing 
unit area, and means for determining when said 
reading unit area is one unit behind said writing 
unit area and, in response, thereto, controlling said 
reading unit area control means (44) so as to twice 
read a unit of said digital data from the same 
reading unit area. 

7. Apparatus according to any one of the pre- 
ceding claims, wherein said reading address sig- 
nals (RADR) are operable to designate every other 
address of said memory means (31). 

8. Apparatus according to any one of the pre- 
ceding claims, wherein said writing address signals 
(WADR) are operable to designate every other ad- 
dress of said memory means (31). 

9. Apparatus according to any one of claims 1 
to 8, wherein said successive units of video in- 
formation are frames. 

10. Apparatus according to any one of claims 1 
to 8, wherein said successive units of video in- 
formation are fields. 

11. Apparatus according to claim 10, wherein 
said detecting means (42,43) includes means for 
detecting when the writing field area is one field 
behind the reading field area and, in response 
thereto, controlling the writing field area control 
means (41) so as to write a field of said digital data 
in one of the field areas which is two fields behind 
the detected writing field area, and means for de- 
tecting when the reading field area is one field 
behind the writing field area and, in response there- 
to, controlling the reading field control means (44) 
so as to read a field of said digital data from one of 
the field areas which is two fields behind the de- 
tected reading field area. 



12. Apparatus according to claim 10, wherein 
said detecting means (42,43) includes means for 
detecting when the writing field area is one field 
behind the reading field area and, in response 

5 thereto, controlling the writing field area control 
means (41) so as to write a field of said digital data 
in one of the field areas which is one field behind 
the detected writing field area, and means for de- 
tecting when the reading field area is one field 

70 behind the writing field area and, in response there- 
to, controlling the reading field control means (44) 
so as to twice read a field of said digital data from 
the same reading field area. 

1.3. Apparatus according to claim 12, wherein 

75 said first analog video signal (VJDE02) has alternat- 
ing odd and even fields (O.E) providing respective 
images which are to be interlaced for display, the 
apparatus comprising means (27) responsive to 
said detecting means (42,43) to cause said reading 

20 address control means (22) to shift said reading 
address signals (RADR) by one line for every other 
one of said odd and even fields (O.E). 

14. Video signal processing apparatus compris- 
ing: 

25 memory means (31) responsive to a writing ad- 
dress signal (WADR) to write in data corresponding 
to ah input video signal (DATAim). and responsive 
to a reading address signal (RADR) to read out the 
data written therein thereby to provide an output 

30 video signal for display, wherein the memory 
means (31) comprises at least four unit areas (e.g. 
M11, M12, M13, M14) for sequential accessing in a 
predetermined order; and 

detecting means (42, 43) for detecting when the 
35 number of a writing unit area designated by the 
writing address signal (WADR) and the number of a 
reading unit area designated by the reading ad- 
dress signal (RADR) are adjacent to each other 
and. in response to the detection, controlling the 
40 writing or reading address signal (WADR, RADR) 
so as to distance the numbers of the writing and 
reading unit areas. 

45 
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